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SYSTEM AND METHOD FOR SEARCHING AND 
MATCHING DATABASES 

CROSS-REFERENCE 

[0001] The present application claims priority to US. 
Provisional Application Ser. No. 60/424,789 ?led on Nov. 8, 
2002. 

BACKGROUND OF THE INVENTION 

[0002] In database processing systems, the user desires to 
have efficient, high speed access and search capabilities for 
data stored in the database. Crucial to this objective is the 
ability to enable fast retrieval of the correct data sought by 
means operating to ?nd a match Without having to search 
through each data element stored on each record. 

[0003] Conventional database processing systems seek a 
match betWeen input business data and stored data as set 
forth in US. Pat. No. 5,659,731, Which is incorporated in its 
entirety by reference thereto. The ’731 patent describes a 
system that accepts a given search entity from a user and 
utiliZes a database to identify a possible matching entity 
from a large list of entries. The ’731 patent also discloses a 
method Which provides for evaluating the reliability of the 
matching entity. Preferably, the method is carried out With 
minimal human intervention. A user inputs a plurality of 
attributes to identify a given entity, the system identi?es a 
possible matching entity, and assigns a numerical grade to 
re?ect the match quality of each attribute. Thereafter, the 
method assigns a grade to each attribute score, assembles the 
grades into a key, uses the key to address a memory, and 
retrieves a con?dence code or quality indicator from the 
memory. The con?dence codes are based on empirical 
information and re?ect the overall quality of the match for 
the particular entity. 

[0004] Systems of the foregoing type are Well knoWn. For 
instance, in the credit industry, credit history information on 
a given business entity being considered for credit is typi 
cally processed through a commercially available database. 
A user may input the name of a business entity into a 
processor connected to the database, Which then locates that 
given entity in the database and retrieves its credit history 
information. 

[0005] The credit history information is then used to make 
a decision on Whether to grant or Withhold credit for the 
given entity. 
[0006] To simplify matters With a simple example, assume 
that the user has an interest in making a sale on credit to 
XYZ Corp., Which is located at a particular address in a 
particular city. XYZ Corp. is the “given entity,” or “given 
entry.” After the user inputs this identifying information, the 
database is searched and an entry for XYZ Corp. located at 
a different address in the same city is identi?ed from the 
database. A determination must then be made as to Whether 
the identi?ed XYZ Corp. is the same as the given entity 
XYZ Corp. If the determination is that they are the same, 
then the credit information from the database for the iden 
ti?ed XYZ Corp. is used in making the credit decision for 
the transaction With the given entity. 

[0007] Database systems such as these have far reaching 
applications beyond credit industry applications as illus 
trated above. In another illustration, a Wholesale distribution 
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entity may periodically distribute product information docu 
ments to retail entities. The costs associated With these 
documents may range from inexpensive product brochures 
(e.g., 50 cents each) to relatively costly product catalogs 
(e.g., $5.00 each). In order to save costs, since thousands of 
these product information documents may be distributed, the 
Wholesale distribution entity may Wish to direct the more 
expensive catalogs to those retailers having a high sales 
volume, and the less expensive brochures to retailers having 
a loW volume of sales. In this application, the database 
system Would be accessed to identify sales information on 
certain entities, as opposed to credit history information. 

[0008] As Will become apparent from the discussion that 
folloWs, the present invention is useful in broad-ranging 
applications, including both of the foregoing illustrations. In 
order to better explain the concepts and teachings on the 
present invention, hoWever, the illustrations provided here 
inafter Will generally focus on the credit industry application 
presented above. 

[0009] Business entities are typically listed in a database 
by What can be called attributes. The most common 
attributes are those Which identify the entity, such as the 
business name and location. Location can be broken doWn 
into a number of attributes Which include street number, 
street name, PO. box number, city, toWn or the like, state (if 
in the US.) or country, and telephone number. These are 
common attributes Which are found in many commercial 
databases reporting information on business entities. Other 
attributes are, hoWever, sometimes utiliZed. 

[0010] When it is desired to ?nd a match for a given entity 
Within such a list of business entities, inconsistencies in 
listing information can create matching problems. In some 
instances, inconsistencies can result from erroneous infor 
mation stored in the database itself, and also from erroneous 
information input When identifying a given entity for Whom 
a match is desired. In other instances, inconsistencies may 
result merely due to differing styles (e.g., abbreviations) 
used to identify certain attributes. 

[0011] Credit departments typically have procedures for 
dialing up databases and obtaining credit information. Usu 
ally, the identi?cation process is rather straightforWard, and 
may be performed automatically. HoWever, because of the 
different styles of stating names and addresses and the 
different care Which is exercised by a large number of people 
in collecting information, the correlation betWeen a given 
entity and the possible matching entities in the database do 
not alWays match precisely. When this occurs, human inter 
vention is often necessary to make the intermediate deter 
mination as to Which one of the one or more identi?ed 

entities matches the given entity, before the ultimate deter 
mination of Whether to grant or Withhold credit can be made. 
Proper intermediate identi?cation is particularly important 
in large dollar transactions. The human intervention usually 
involves either making an on-the-spot judgment as to the 
correct match, or making folloW-up phone calls to investi 
gate or verify the given entity. 

[0012] Based on the amount of time required to verify the 
identity of a given entity, and the cost associated With the 
human (e.g., credit manager, clerk, etc.) Who makes those 
decisions, it Will be found that this someWhat mundane step 
in the credit approval procedure can consume a signi?cant 
amount of dollar resources. Indeed, in situations Where a 
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large number of such credit decisions are made, it is found 
to be commercially feasible to isolate a subset of justi?able 
risks (i.e., those Where a reliable match is made), and grant 
credit to those risks Without the need for human intervention. 

[0013] There are generally available processes and proce 
dures, and commercially available softWare packages for 
determining a “best ?t” match for any given entity Within a 
large compilation or list of entities. For example, a system 
knoWn as Soundex is Well knoWn and has long been used to 
?nd Words that sound similar but are spelled differently. 
Similarly, a system knoWn as AdMatch Was used to help 
people ?nd the proper 1970 census tract, using a base 
address. 

[0014] In the credit industry, systems like the foregoing 
are used by credit reporting agencies to identify a list of 
possible matching entities and numerically score the match 
of the identifying attributes (name, address, city, etc.) for 
each entity identi?ed. More particularly, automated match 
ing systems are available, Which parse, normaliZe, and 
further process a given entry to identify likely matches. 
These systems can also provide attribute-by-attribute infor 
mation, such as a numerical score, re?ecting the reliability 
of the match of each attribute. Thus, a user might be faced 
With an attempted match Where the name matches exactly 
and thus has a 100% score, the street address has a 63% 
score, the toWn 79%, and the phone number a no entry 
condition. But, again, human intervention is usually required 
as a credit manager, clerk, or other appropriate person must 
examine the entries, the scores, and the overall context of the 
request in order to determine Whether the information pro 
vided by the credit database indeed matches the character 
istics of the given entity. 

[0015] More sophisticated systems are knoWn, Wherein 
the individual attribute scores are Weighted by factors based 
on empirical data to produce a composite score. These 
systems have been less than effective in the past, and it is 
typically found that programmers are continuously adjusting 
Weighting factors to accommodate neW conditions. As addi 
tional empirical data is collected, the Weighting algorithm be 
further re?ned. Thus, it can be appreciated that the Weighting 
function or algorithm is a ever-changing device. Unfortu 
nately, While the neWly adjusted Weighting factors may 
accommodate a neW condition successfully, they often unex 
pectedly and adversely affect other computations, and accu 
rate matching problems persist. 

[0016] The unique fuZZy matching system according to the 
present invention creates a tunable, self-directing approach 
that focuses on those algorithmic components that are most 
likely to yield positive results. This system enhances all 
online and batch matching environments, and signi?cantly 
increases data throughput. The present invention also pro 
vides the folloWing advantages over conventional matching 
systems: (1) enhanced reference database; (2) advanced 
approaches to retrieve keys including geo-coding and 
advanced name scoring; (3) improved presentation of can 
didates for online decisioning; (4) enhanced decisioning 
criteria and communication about hoW a match Was per 
formed; and (5) focused measurement of match performance 
at critical internal touchpoints as Well as customer-facing 
metrics. 
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SUMMARY OF THE INVENTION 

[0017] One aspect is a method of searching and matching 
input data to stored data. Input data is received that has a 
plurality of elements and represents a business entity. 
Selected elements are converted to a set of terms. Based on 
the terms, stored data is searched for a plurality of match 
candidates. A best match is provided from the match can 
didates. 

[0018] In some embodiments, converting elements to 
terms includes parsing, cleaning, and standardiZing steps. 
The elements are parsed to identify the terms, including a 
company name and an address. The terms are cleaned, 
including removing extraneous Words and the terms are 
standardiZed. In some embodiments, converting includes 
validating, correcting, and assigning steps. An address hav 
ing a street name and city name is validated. The street name 
and city name are corrected, if necessary. A Zip code, a 
latitude, and a longitude are assigned to the set of terms. In 
some embodiments, converting also includes maintaining at 
least one reference table. In some embodiments, additional 
converting is performed. Special characters in the terms are 
removed. A last Word in the company name is removed if it 
is a standard company form. The text in the terms is 
converted to uppercase. Select text in the terms is deplural 
iZed. Select Words in the terms is standardiZed. Select 
phrases in the terms are normaliZed. A street number and a 
street name are extracted from the address. 

[0019] In some embodiments, searching includes several 
more steps. Aplurality of keys are generated from the terms. 
Match candidates are limited for certain keys that return 
counts surpassing a predetermined threshold. Acost function 
is generated for select key intersections. Key intersections 
are prioritiZed according to the cost function. Match candi 
dates are retrieved in order of the key intersections. In some 
embodiments, a con?dence score is generated for each 
match candidate based on a degree of match. 

[0020] In some embodiments, an ordered list is provided 
of selected match candidates based on their con?dence 
score. In some embodiments, the con?dence score is based 
on comparison scoring. In some embodiments, comparison 
scoring has additional steps. A score is determined for a 
business name, a street name, and a city name in a pair. The 
pair is the terms and one of the match candidates. The pair 
is classi?ed into data segments using a decision tree. Logis 
tic modeling is performed using the data segments. A match 
probability is determined for the pair. A grade is assigned to 
the pair. In some embodiments, comparison scoring includes 
determining a uniqueness score based on the number of 
matching business names in the city name. In some embodi 
ments, comparison scoring includes calculating a business 
density score for the pair. In some embodiments, comparison 
scoring includes calculating a Zip score. In some embodi 
ments, comparison scoring includes calculating an industry 
score by matching Words in the business name to standard 
industrial classi?cation (SIC) key Words. 

[0021] Another aspect is a system for searching and 
matching input data to stored data comprising a Web services 
interface, a pre-processing layer, an application layer, and a 
database layer. The Web services interface accepts a match 
request and provides a best match. The match request 
includes input data representing a business entity. The 
pre-processing layer has a cleaning, parsing, and standard 










